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We claims 

1. A method for co-amplifying a recombinant DNA sequence which encodes 
the complete amino acid sequence of a desired protein other than a 
glutamine synthetase (GS) , comprising s 

(a) providing an expression vector comprising a recombinant DNA sequence 
which encodes an active GS enzyme? and the recombinant DNA sequence 
which encodes the complete amino acid sequence of the desired protein 
other than 6S$ 

(b) providing a eukaryotic host cell which is a GS prototroph$ 

(c) transforming said host cell with said expression vector; and 

(d) eulturing said transformed host cell under conditions which allow 
transf ormants containing an amplified number of copies of the 
vector-derived recombinant DNA sequence which encodes an active GS 
enzyme to be selected wherein said transf ormants also contain an 
amplified number of copies of the desired recombinant DNA sequence 
which encodes the complete amino acid sequence of the desired protein 
other than GS. 

CLI1S(2) 

2« The? method of claim 1, wherein step (d) comprises eulturing the 
transformed host cell in media containing a GS inhibitor and selecting 
for transf ormant cells which are resistant to progressively increased 
level of the GS inhibitor. 

CLMS<3> 

3. The method of claim 2, wherein the GS inhibitor is selected from the 
g roup consist i n g o f ph os ph i noth r i c i n and meth i on i ne su 1 ph o x i m i ne . 

CLMS<4> 



4. The method of claim^t or claim 3, wherein the i^^ki. a containing the GS 
inhibitor also contain ^Pth ion ine, whereby the conS^Pitrations of GS 

i n h i b i t a r i n t h e m e d i a c a n h e r e d u e e d « 



5,. The? method of claim rf, wherein the recombinant ^Hft sequence which 
encodes an active GS enzyme is under the control of a regulatable 

promoter' „ 
CLMS (6) 

6„ The method of claim 5, wherein the regulatable promoter is selected 
from the group consisting of a heat shock promoter and a metal loth i one i n 
p r o m o t e r « 

CLUB (7) 

7„ The method of claim 5 or claim £. , wherein the recjulatable promoter is 
up- -regulated during the culturing and selecting steps and is 
cl o w n - r e t\ u 1 a t e cl a f t e r s e .1 e c t i o n » 

CL11S(8> 

fl„ The method of claim 1, wherein the desired protein is tissue 
p 1 asm i no gen act i vat or » 

CLMS < 9) 

3 H ft m e t h o d f o r e o ™ a m p 1 i f y i n g a r e <::• o m b i n a n t I) M ft s e q u e n o e w h i o h e n c o d e s 
the complete amino acid sequence of a desired protein other than a GS, 
comprising s 

<a> providing a first expression vector comprising a recombinant DHfi 

sequence which encodes an active GS enzyme; 
<b) providing a second expression vector comprisir^g the recombinant DMA 

sequence which encodes the complete amino acid sequence of the desired 

p r o t e i n o t h e r than G B 3 

(c) providing a eukaryotic host cell which is a C9 prototroph 5 

(d) transforming said host cell with both said first and said second 
expression vectors? and 

(e) culturing said transformed host cell under conditions which allow 
transf ormants containing an amplified number of copies of the first 
expression vector-derived recombinant DNA sequence which encodes an 
active GS enzyme to be selected, wherein said transf ormants also 
contain an amplified number of copies of the desired recombinant DNft 
sequence which encodes the complete amino acid sequence of a protein 
other than GS« 

CLMS (10) 

10- The method of claim 9, wherein step <e) comprises culturing the 
transformed host cell in media containing a GS inhibitor and selecting 
for transf ormant cells which are resistant to progressively increased of 
the GS inhibitor- 

CLMS (11) 

11. The method of claim 10, wherein the recombinant DNA sequence which 
encodes an active GS enzyme is under the control of a regulatable 
promoter- 

CLMS(12) 

12- The method of claim 11, wherein the regulatable promoter is selected 

from the group consisting of a heat shock promoter and a metal loth ionein 
promoter. 



CLMS (13) 



J. *.*> w mi e me i uo ui c x a x m J. x or c x a .1 ni x c. , 
is up-regulated during the culturing and 
cl o w n ■-* r e g u 1 a t e ci a f t e r s e 1 e e t i o n « 



wne r ex 11 t- 1 1 e r e g u x a 1; a c> x e p r o m o r e r 
selecting steps and is 



CLMS<14> 

14« The method of claim .1.8, wherein the GS inhibitor is selected from 
the group consisting of phosph inothr icin and methionine sul phoximine,, 

CLMS<15) 

15.. The method of claim 18 or claim 14, wherein the media containing the 
GS inhibitor also contain methionine, whereby the concentrations of GS 
i n h i b i t o r i n t h e m e <:i i a e a n b e r e cl u e e cl « 

CL11S (16) 

1&» The method of claim 9, wherein the desired protein is tissue 
p 1 asm i no g en act i va tor «. 

CLMS<17> 

17 w The method of claim 1 or claim 9, wherein the host cell is a 
mammal ian eel 1 M 

CLPISdS) 

Id. The method of claim 1 or claim 9, wherein the host cell is a CH0-K1 
eel 1 „ 

GUIS (19) 

19,. A method for using a vector as a dominant selectable marker in a 
cotransf ormat ion process comprising s 
(a) providing an expression vector comprising a recombinant DMA sequence 
which encodes an active GS enzyme and a recombinant DNA sequence which 
encodes the complete amino acid sequence of a desired protein other 
than GS; 

<h> providing a eukaryotic host cell which is a GS prototroph; 
( c ) t r a n s f o r m i n g t h e h a s t cell w i t h t h e e x p r e s s i o n v e c t o r 5 a n d 
<d) selecting transformant cells which are resistant to GS inhibitors, 
w h e r e h y t r a n s f o r m a n t e e 1 1 s a r e s e 1 e e t e d in w h i c h t h e vector ™ c i e 'rived 
recombinant DNA sequence which encodes an active GS enzyme serves as a 
d o m i n a n t s e 1 e c t a b 1 e a n d c o - a m p 1 i f i a b 1 e m a r k e r w 

CLriS<S8) 

£8„ A method for using a vector as a dominant selectable marker in a 
c o t r a n s f o r m a t i o n p r o c e s s c o m p r i s i n g s 

(a) providing a first expression vector comprising a recombinant DNA 
sequence which encodes an active GS enzyme 5 

(b) providing a second expression vector comprising a recombinant DNA 
sequence which encodes the complete amino acid sequence of a desired 
prote i n oth er th an GS 5 

<c> providing a eukaryotic host cell which is a GS prototrophs 
<d) transforming said host cell with both said first and second 
ex press ion vectors 5 and 

(e) selecting transformant cells which are resistant to GS inhibitors, 
whercshy transformant cells are selected in which the first expression 
vector-derived recombinant DNA sequence which encodes an active GS 
enzyme serves as a dominant selectable and co-am pi i f iable marker.. 

CLMS<S1> 

£ 1 » A p 1 a s m i d i n e 1 u d i v^j^fc h e G S m i n i g e n e f r o m p 1 a s iljfi p S V L G S « 1 » 
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US PAT NGs 5,137,816 II I MAGE AVAILABLE!! L3s 1 of 15 

TITLEs Rhizohial diagnostic probes and rhizobium trifolii nifH 

promoters 

ABSTRACTS 

This invention provides useful promoters from the R- trifolii nifH gene 
for the construction of ^recombinant*-** molecules to regulate foreign 
genes for expression under desired conditions- In particular, the 
promoters act to control expression of the foreign genes within root 
nodules formed by rhizohial bacterial strains in symbiotic combination 
w i th h ost p 1 ants - 

A rhizobium diagnostic segment (RDS) is also provided comprising a DNA 
segment found at more than one location in rhizobia, the RDS being 
species-specific, and detectable by DNA hybridization under stringent 
conditions. A ^recombinant-*-* plasmid comprising a RDS and a bacterial 
s t r a i n c o n t a i n i n g t h e p 1 a s m i d a r e p r o v i d e d - M e t h o cl s a r e p r o v i d e d f o r 
identifying species and strains of field isolates of Rhizobium, using 
RDS's- One RDS exemplified comprises 5' sequences from the R» trifolii 
ni f H gene- 

1- 5,137,816, Aug- 11, 1992, Rhizobia I diagnostic probes and rhizobium 
trifolii nifH promoters? Barry G- Rolfe, et al-, 435/172-3, 252-2, 252-3, 
320-1, 878? 536/27$ 935/41, 72 L IMAGE AVAIL ABLE II 
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T I T L E". s i T l e t h o d f o r d o mi n a n t s e 1 e c t :i. o n i n © u e a r y a t :i. c e e 1 1 s 

ABSTRACTS 

^Recombinant**- DNA sequences which encode the complete amino acid 
sequence of a **g lutamine** **synthetase**, **veetors** containing such 
sequences, and methods for their use, in particular as dominant 
selectable markers, for use in co-am pi i f i elation of non-selected genes 
and in transforming host cell lines to glutamine independence. 

2- 5,122,464, Juh- 16, 1992, Method for dominant selection in euearyotie 
cells? Richard H. Wilson, et al., 435/172-3, 320-1 I. IMAGE AVAILABLE II 
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TITLEs Expression of wild type and mutant **glutamine** 

**synthetase** i vi f orei gn hosts 

ABSTRACTS 

The invention relates to a mutant *-*glutamine*w **synthetase** (GS) 
enzyme which is resistant to inhibition by herbicidai GS inhibitors, such 
as phosphinothricin (PPT) , genetic sequences coding therefor, plants 
cells and prokaryotes transformed with the genetic sequences, and 
herbicidai GS inhibitor-resistant plant cells and plants. 
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**g lutamine** **synthetase** in foreign hosts? Howard Goodman, et al-, 
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US PAT NOs 5,098,763 C IMAGE AVAILABLE:! L3s 4 of 15 

T I T L E s I n t e r f e r a n - a 1 p h a 7 & 

ABSTRACT: 

A view polypeptide, called IFN-~. al pha. 76, produced by E. coli transformed 
with a newly isolated and characterized human IFN-. alpha, gene is 
described. The polypeptide exhibits interferon activities such as 
antiviral activity, cell growth regulation, and regulation of production 
o f c e 1 1 - p r o d u c e d s u b s t a n e e s . 

4„ 5,098,703, Mar. 24, 1992, Interf eron-al pha 76; Michael A. Innis, 
424/85. 7$ 435/69.51, 811? 530/351; 536/87 C IMAGE AVAILABLE!! 

US PAT NO: 5,043,870 L IMAGE AVAILABLE:! L3s S of 15 

TITLE » Intronic overex pression »wvectors#** 

ABSTRACTS 

DNA constructs are provided employing intronically positioned expression, 
systems, where one of the genes is a dominant gene, usually amplifiable, 
and the other gene encodes a sequence of interest. Higher levels of 
co-expression are achieved than when the genese are I i gated in tandem.. 
Specifically, the gene of interest is inserted into the intron of a DHFR 
mini gene, the construct transformed into a mammalian cell and the 
r e s u 1 1 i n g t r a n s f o r m a n t s stressed with p r o g r e s s i v 1 y i n c r e a s i n g lev e 1 s o f 
methotrexate. Substantially increasing levels of co-expression are 
achieved with increasing levels of methotrexate. 

5. 5,043,270, Aug. 27, 1991, Intronic overex pression »#vectors»» ; John 
II Ahrams, et al., 435/69.1, 178.3, 840.1, 320.1; 536/27; 935/34, 61, 66, 
70, 71, 79, 84 i: IMAGE AVAILABLE 3 

US PAT NO s 5,008, 194 C IMAGE AVAILABLE} L3s 6 of 15 

T I T L E s n i f H p r o m o t e r s o f B r a d y r h i z o b i u m 

ABSTRACTS 

The nifH promoter regions of Bradyrhizobium japonicum and Bradyrh i zobium 
sp,. (parasponia) have been sequenced and found to be significantly 
h o m o 1 o g o us. # « R ecombi n a n t « « DMA mole c u 1 e s c o m p r i s i n g f o r e i g n g e n e s u n d e r 
the control of such promoters are provided. Rhizobial species containing 
such *«recombinant** constructions, either in plasmids or integrated into 
the genome, are provided. These are especially useful for expressing 
desi'red foreign genes within root nodules. 

6. 5,008,194, Apr.. 16, 1991, nifH promoters of Bradyrhizobium; Barry G. 
Rolfe, et al., 435/178.3, 858.2, 252.3, 320.1; 536/27; 935/6, 35, 41 
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TITLEs nifD promoter of Bradyrhizobium 

ABSTRACTS 

The nifD promoter regions of Bradyrhizobium japonicum and Braciyh i zobium 
sp. (Parasponia) have been sequenced and found to be significantly 
h o m o 1 o g o u s „ # w R e c o m b i n a n t « *& D N A m o 1 e e u 1 e s e o m p r i s i n g f o r e i g n g e n & s u n ci e r 
the control of such promoters are provided. Rhizobial species containing 
such *fr«recombinant#* constructions, either in plasmids or integrated into 
the genome, are provided. These are especially useful for expressing 
desired foreign genes within root nodules. 

7m 5,001,061, Mar. 19, 1991, nifD promoter of Bradyrhizobium; Barry G. 
Rolfe, et al., 4 35/178.3,^^8.8, 258.3, 320. 1; 536/2^^935/6, 35, 41 
i: I MAGE AVAILABLE 3 
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TITLEs Expression of wild type? and mutant *»glutamine** 

«-*K-synthe^^feA^ilaWeft9Pyitin hosts ^ 

ABSTRACT: 

The invention relates to a mutant *wglutamim?«» #«synthetase#* <6S) 
enzyme which is resistant to inhibition by herbicidal GS inhibitors, such 
as phosph inothr iein (PPT), genetic sequences coding therefor, plants 
cells and prokaryotes transformed with the genetic sequences, and 
herbicidal GS inhibitor-resistant plant cells and plants. 

8. 4,975,374, Dec. 4, .1.990, Expression of wild type and mutant 

««g lutamineKw ««synthetase«* in foreign hosts? Howard Goodman, et al., 

435/172.3, 183, 252.3, 252.33? 536/275 935/14, 29, 30, 73 CIMAGE 

AVAILABLE} 

US PAT NO a 4,975,276 C IMAGE AVAILABLE} L3s 9 of 15 

T I TLE s I nter f er on --a 1 ph a 54 

ABSTRACT s 

A new polypeptide, called IFN-. alpha. 54, produced by E. coli transformed 
with a newly isolated and characterized human IFN™» alpha- gene is 
described. The polypeptide exhibits interferon activities such as 
antiviral activity, cell growth regulation, and regulation of production 
of c e 1 1 -* p r o d u c e d s u b s t a n c e s . 

9„ 4,975,276, Dec. 4, 1998, I nter f eron-al pha 54? Michael A. Innis, 
424/85.7, 85. 4; 435/69.51, 81 i 5 530/351 CIMAGE AVAILABLE] 

US PAT NO: 4,973,479 CIMAGE AVAILABLE] L3s 10 of 15 

TITLE 2 Interferon-- al pha- 61 

ABSTRACT s 

A new polypeptide, called IFN-. al pha. 61 , produced by E„ coli transformed 
with a newly isolated and characterized human IFM-. alpha, gene is 
described. The polypeptide exhibits interferon activities such as 
antiviral activity, cell growth regulation, and regulation of production 
o f cell ™ p r o d u c e d s u b s t a n e e s « 

10,, 4,973,479, Nov- 27, 1990, Interferon--, al pha. 61 5 Michael A. Innis, 
424/85.. 7, 85.4; 435/69.51, 811 5 530/351 C IMAGE AVAILABLE] 

US PAT MO 3 4,966,843 II* IMAGE AVAILABLE!! L3s 11 of 15 

TITLEs Expression of interferon genes in Chinese hamster ovary 

eel 1 s 

ABSTRACTS 

DMA constructs are prepared which operahly link human interferon genes, 
selective, eukaryotic marker genes, and promoter and expression control 
sequences for the expression of human interferon in Chinese hamster ovary 
(CHG) cells or progeny thereof,. The human ^recombinant*-* interferon so 
produced contains glycans which are a subset of the population of glycans 
which are contained in the native counterpart, and may be used in 
therapeutic formulations*. The CHG cells yield high levels of human 
interferon with no detectable amounts of host I FN, either constitutive or 
inductive- 

11. 4,966,843, Get* 38, 1990, Expression of interferon genes in Chinese 
hamster ovary cells; Francis P« McCormick, et al*, 435/69.51, 70.1, 78., 3, 
70.5, 172. 1, 172.3, 248.2, 320.1, fills 536/27:} 935/11, 34, 70 CIMAGE 
AVAILABLE 1 

US PAT MGs 4,956,288 II IMAGE AVAILABLE 3 L3: 12 of 15 

TITLEs Method for producing cells containing stably integrated 

foreign DMA at a high copy number, the cells produced by 
this method, and the use of these ceils to produce the 



ABSTRACT 5 Best Available Copy 

An improved method, employing electropcration, for producing novel 
^recombinant-*** hoist cells characterized by stably integrated foreign DMA 
at high copy number- These ^recombinant-*-)* host cells are useful in the 
efficient, large-scale production of ^recombinant*:* proteins and 
po 1 y pe pt i d es « 

12. 4,956,288, Sep* 11, 199©, Method for producing cells containing 
stably integrated foreign DNA at a high copy number, the cells produced 
by this method, and the use of these cells to produce the polypeptides 
coded for by the foreign DMA? James G. Barsoum, .435/172.3, 69* 1, 78.1,, 
71.. 1, 172.1, 252.35 935/16, 33, 52 LI MAGE AVAILABLE II 

US PAT NGs 4,803,165 L3: 13 of 15 

TITLEs Nif promoter of fast-growing rhizobium japonicum 

ABSTRACTS 

The promoter of the nifH gene of the fast-growing Rhizobium japonicum 
strain USDA 191, has been cloned « Over 4.2 kilobase pairs <kbp) of DMA 
were sequences (FIG* 1>. Sequences encoding nifH and the 5' -end of nifl) 
were identified, as were? sequences involved in promoting operon 
transcription and a nifH ribosome binding site. Use of the nifH promoter 
to drive transcription in Rhizobium of heterologous structural genes is 
taught. Useful sequences and plasmids are also disclosed*. 

13« 4,883,165, Feb. 7, 1989, Nif promoter of fast-growing rhizobium 

japonicum? Edward R. Appelbaum, 435/172-3, 69.1, 252.2, 252.33, 320. 1 5 
536/27? 935/29, 38, 41, 56, 64, 67, 72 

US PAT NOs 4,782,822 L3s 14 of 15 

TITLEs Nitrogen fixation regulator genes 

ABSTRACTS 

Isolation and characterization of a gene which activated nitrogen 
fixation genes of Rhizobium meliloti when that bacterium is in a 
symbiotic relationship with a plant is disclosed. This newly discovered 
gene, designated fix D, can activate the nifHD promoter. A method of 
making this inducible gene constitutive is presented. This is useful for 
making nifHD constitutive,. The combination of the fixD promoter with 
heterologous structural genes is taught. Such combinations are useful for 
limiting expression of an encoded protein to rhizobia involved in a 
symbiotic relationship with a plant. Plasmids and methods useful in 
performance of this invention are also disclosed. 

14. 4,782,822, Nov. 1, 1988, Nitrogen fixation regulator genes? Alfred 
Puhler, et al., 435/172.. 3, 252.2, 252.33, 328.1g 536/27? 938/288? 935/29, 
56, 72 

US PAT NO s 4,594,323 L3: 15 of 15 

TITLEs Hybrid DNA conferring osmotic tolerance 

ABSTRACT s 

Non-con jugative episomes characterized by having a mutated proBA region 
are provided for conferring osmotic tolerance on osmotically sensitive 
hosts. The mutated DNA sequence overproduces at least one enzyme in the 
biosynthetie pathway for an amino acid which imparts the desired osmotic 
tolerance.. 

Cell lines E« coli CSH26 were deposited at the A.T.C.C. on Sept. 28, 1982 
a n d g i v e n a c c e s s i o n n u m b e r 3 9 2 8 2 . 

15.. 4,594,323, Jim. 18, 1986, Hybrid DNA conferring osmotic tolerance? 
Laszlo N. Csonka, et al. ,^35/172. 3, 187, 252.3, 328^ 536/27? 935/14, 
29, 68 



